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SUMMARY

Not only is a substantial proportion

of Americans overweight or obese,

but many are also undernourished. For
example, many Americans fail to consume
recommended amounts of calcium,
primarily because of their low intake of
dairy products. Although consuming

too many calories in relation to energy
expenditure is the primary determinant
of overweight/obesity, a growing body of
scientific research suggests that adequate
calcium and dairy food intake may
contribute to a healthy body weight.

3-A-DAY
OF DAIRY
FORA
HEALTHY
WEIGHT

Recently conducted randomized clinical

trials (considered the “gold standard”

of science) in adults provide the most

compelling evidence for calcium’s
. and dairy's beneficial role in the

prevention and treatment

. of obesity. In these clinical

\ } trials of overweight or
obese adults (males,
females, whites, African
Americans) following
reduced-calorie diets,

increasing consumption

of dairy foods (milk, yogurt,

=" orcheese) to 3 servings/day
enhances body weight and body fat

losses, reduces central (trunk) obesity, and

minimizes loss of lean body tissue compared

to the same degree of energy restriction

while consuming little or no dairy.
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Dairy sources of calcium may exert a greater
“anti-obesity" effect than calcium alone.

In addition, a recent clinical trial in African
American adults found that consuming

3 servings of milk, cheese, or yogurt/day
not only enhanced body weight/fat loss

and helped preserve lean body mass

when dieting, but also improved body
composition (i.e., reduced total body and
trunk fat and increased lean body mass)

Burn more fat,
lose weight

3 servings of dairy a day in a reduced-
calorie diet supports weight loss.

and metabolic profile during weight
maintenance compared to low intakes
of dairy products.

Further support for a role of calcium

and dairy products in weight management
in adults comes from observational
studies, although factors such as the

level of baseline calcium or dairy intake,
gender, and race appear to influence this
relationship. Research from in vitro and
experimental animal studies suggests
potential mechanisms whereby dietary
calcium and other components in dairy
products may regulate energy metabolism
and thereby reduce obesity risk.

The goal of weight management for
overweight children and adolescents is

to slow the rate of weight gain while
achieving normal growth and development.
Compared to studies in adults, relatively
little research has examined the relationship
between calcium or dairy intake and body
weight/body composition in children and
adolescents. Moreover, most of the studies
are observational, which cannot prove a
cause and effect relationship. In general,
these studies suggest that increasing dietary
calcium/dairy intake to recommended levels
may play a role in promoting a healthy body
weight, lowering the percentage of body fat,
or preventing an unhealthy weight gain in
children and adolescents.

Additional research is needed to clearly
establish the underlying mechanisms and
to further understand dairy's role in weight
management. However, this emerging
benefit of dairy products in helping to
achieve and maintain a healthy body
weight provides one more reason why
Americans should be encouraged to
consume recommended servings of milk,
cheese, or yogurt a day within appropriate
energy levels.

The Dairy Council Digest® is available on-line.
www.nationaldairycouncil.org
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INTRODUCTION

Overweight and obesity in the U.S. have
risen dramatically in the past 20 years and
are now considered a great public health
concern (1,2). Nearly two-thirds (65.1%)
of adults 20 years of age and older are
overweight (body mass index or BMI of 25
t029.9kg/m?) or obese (BMI of 30kg/m’
or greater) (3). Among children aged 6
through 19 years, 16% are overweight
and an additional 15% are at risk for
overweight (3). Overweight and obesity
are associated with increased risk of major
chronic diseases such as coronary heart
disease, hypertension, stroke, type 2
diabetes mellitus, and some cancers, as
well as excess mortality (1,2,4,5).

A positive energy balance or excess calorie
intake relative to energy expenditure leads
to overweight and obesity. To reverse the
trend toward obesity, most Americans need
to consume fewer calories, increase their
physical activity, and make wiser food
choices (2).

Not only are many Americans overweight or
obese, but many are also undernourished.
For example, many Americans fail to meet
calcium recommendations largely because
of their low intake of dairy products (6,7).
Males and females 20 years and over are
only consuming 1.8 and 1.4 servings of
dairy/day, respectively, compared to the
current recommendation of 3 cups of

low fat or fat-free milk or equivalent milk
products (e.g., cheese, yogurt) a day (2,7).
Dietary calcium intake is most often
considered in terms of promoting bone
health (8). However, a growing body of
scientific research indicates that calcium
and particularly dairy foods may also play
a role in improving body weight and/or
body composition.

This emerging research on calcium’s and
dairy’'s role in both the prevention and
treatment of obesity is discussed in several
reviews (9-16). The current body of
research includes randomized clinical trials
(considered the “gold standard" of science)
and observational, animal and cellular
studies. This Digest reviews new research
findings related to calcium or dairy food
intake and body weight/body fat in

adults and children. Emphasis is placed

on studies — particularly randomized clinical
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Reducing and
preventing
overweight and
obesity is a public
health priority.

trials in adults and some new observational
investigations in adults and children —
published since a previous Digest on this
topic (17).

DAIRY AND WEIGHT
MANAGEMENT IN ADULTS

The goal for adults is to achieve and
maintain a body weight that optimizes
their health (2). For obese adults, even
modest weight loss (e.g., 5 to 10% of
body weight) has health benefits and
the prevention of further weight gain is
very important.

Randomized Clinical Trials. In the
past two years, several randomized clinical
trials have demonstrated that overweight or
obese adults who consumed recommended
daily intakes of calcium/dairy products as
part of a balanced calorie-restricted diet lost
significantly more body weight and body
fat than those who consumed a balanced
reduced-calorie diet with little or no dairy
foods. This finding has been demonstrated
in both males and females, whites and
African Americans (18-20). Including dairy
foods in the diet also helps to preserve lean
body mass during weight loss and increase
lean body mass during weight maintenance
(19,20). Research shows that dairy foods
exert a significantly greater effect on body
weight and body fat compared to calcium
supplements or low-dairy diets (18).

In a 24-week randomized, placebo-
controlled study of 32 obese adults, those
who consumed 3 servings/day of milk,
yogurt, or cheese while on a balanced,
reduced-calorie diet (500 calorie deficit) lost
significantly more body weight and fat than
those who consumed similar amounts of
calcium through supplements or consumed
little or no dairy (18). This was the first
clinical trial directly comparing diets high

in calcium from dairy foods to diets high in
calcium from supplements. Subjects were
randomized to a low calcium/low dairy
control diet (0-1 servings of dairy foods/day
or 400 to 500 mg calcium/day), a high
calcium supplemented diet (control diet
supplemented with 800 mg calcium/day),
or a high dairy food diet (3-4 servings of
dairy foods/day, total calcium intake of
1,200 to 1,300 mg/day). Weight loss was
almost 15 pounds (6.6 kg) for the low
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calcium group (6% of total body weight),
19 pounds (8.6 kg) for the high calcium
group (9% of total body weight), and 24
pounds (11.1 kg) for the high dairy group
(11% of total body weight) (18). A similar
trend was found for losses of body fat
and trunk fat (including fat around the
abdomen which is associated with
adverse health effects).

Another randomized clinical trial found that
consuming 3 servings of yogurt/day as part
of a reduced-calorie diet enhanced body
weight and fat losses, reduced central
obesity, and minimized loss of lean body
tissue (19). Thirty-four healthy obese adults
were placed on a balanced 500 calorie-
deficit diet and randomly assigned to either
a control diet providing 0-1 servings of
dairy products/day (400 to 500mg
calcium/day) or the yogurt diet (3 six-ounce
servings/day of fat-free yogurt which
supplied 1,100 mg/day of total calcium) for
12 weeks. Participants in the yogurt group
lost 22% more body weight than those in
the control group (~ 15 pounds vs ~ 11
pounds) and 66% more body fat than those
in the control group (~ 10 pounds vs 6
pounds) (19). Compared to the control
group, those in the yogurt group lost 31%
less lean body tissue and 81% more trunk
fat (as indicated by a significantly smaller
average waist circumference) during the
12-week study (19).

Two separate randomized clinical trials

(one for weight loss, the other for weight
maintenance) in obese African American
men and women found that a dairy-rich
diet enhanced body weight and fat

losses when dieting and improved body
composition during weight maintenance
(20). For both 24-week studies, participants
were randomly assigned to one of two diets:
a low dairy diet (0-1 dairy servings/day;
500mg/day of calcium) or a high dairy diet
(3 servings/day of milk, yogurt, or cheese;
1,200-1,300 mg calcium/day).

In the weight loss study, 29 obese

African American adults were placed

on a 500 calorie-restricted diet, based

on their baseline calorie needs, and were
randomized to either the low dairy or high
dairy diet (20). The average weight loss
(pounds) for the high dairy group was nearly
twice that of the low dairy group (24.2 vs
13.1); average fat loss (pounds) was more
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Recent controlled
trials in
overweight adults
demonstrate that
consuming 3
servings of dairy
foods — milk,
yogurt, or cheese —
each day as part of
a reduced-calorie
diet increases body
weight loss and
improves body
composition
compared to
reducing calories
alone.

than twice that of the low dairy group (20.0
vs 8.7) (20). Also, the average loss of lean
body mass was significantly less in the high
dairy group compared to the low dairy
group. These findings support those from
previous studies showing that consumption
of 3 servings of dairy foods/day as part

of a reduced-calorie diet increases weight
loss (18,19).

In the weight maintenance study, 34

obese African American adults were placed
on diets to maintain weight and were
randomized to either the low dairy or high
dairy diet (20). As expected, there were no
significant changes in body weight over the
24 weeks. However, there was a shift in
body composition (20). Compared to the
low dairy group, those in the high dairy
group experienced significant decreases

in total body fat (5.4%), trunk fat (4.6%),
insulin (14%), and blood pressure
(-6.8/-4.25mm Hg), as well as an

increase in lean body mass (2.2%).

These findings are of significance
considering that African Americans are

at greater risk for obesity and consume less
calcium and dairy products than the white
population (20). Also, the findings support
the recommendations of the National
Medical Association Consensus Report that
encourages African Americans to consume
3 to 4 servings of dairy foods/day to reduce
the risk for chronic diseases, including
obesity (21).

Other recent randomized clinical trials
indicate that healthy, normal weight adults
can increase consumption of calcium-rich
dairy products without a change in body
weight (22,23). In a one-year randomized
intervention in 135 healthy normal weight
women (ages 18-30 years), no significant
differences in body weight, body fat, or lean
body mass were found between women
who consumed higher amounts of dairy
foods to increase their calcium intake to
medium (1,026 mg/day) or high (1,131 mg/
day) levels and those consuming their
usual diets (742 mg calcium/day) (22).
Throughout the intervention, the dairy
groups had slightly higher, although not
statistically significant, average caloric
intakes than the control group (22).

A 48-week randomized clinical trial
compared the weight loss results of 72
obese adults following three different
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reduced-calorie diets: a high dairy diet
that included 4 servings of dairy foods
(milk, yogurt, or cheese) each day; a high
dairy/high fiber/low glycemic index diet
that included 4 servings of dairy/day;
and a moderate dairy or standard diet
that included 2 servings of dairy foods
each day (23). After nearly one year

(48 weeks), the participants in all three
groups experienced significant body
weight and body fat losses (23).
However, there were no significant
differences among the groups in loss

of body weight, body fat, trunk fat, or
changes in waist or hip circumferences.
Those who closely adhered to the high
dairy diets consumed 4 daily servings of
dairy and about 100 to 140 more calories
each day and still lost the same amount
of weight as those who consumed

2 servings of dairy per day and fewer
calories (23).

Another randomized clinical trial in
overweight and obese adults who
reduced their calories through diet and
exercise found that consuming 3 to

4 servings of dairy foods/day (1,200-
1,400 mg calcium/day) significantly
reduced their body weight and body fat
(24). However, weight and fat loss were
not significantly different from that
achieved with caloric restriction alone
(24). This study shows that adults can
consume 3 to 4 servings of dairy foods a
day as part of a weight loss diet without
jeopardizing their weight loss efforts.

Observational Studies. Unlike
clinical trials, observational studies
cannot prove a cause and effect
relationship and can be subject to
confounding. However, findings from
observational studies often indicate the
need for and provide direction for more
carefully controlled clinical trials. Many
observational studies of calcium and/or
dairy intake and body weight/body

fat are discussed in several reviews (11-
15), including a previous issue of the
Digest (17).

For example, results from the CARDIA
(Coronary Artery Risk Development in
Young Adults) study, which followed
3,157 African American and white adults
aged 18-30 years for 10 years, indicate
that increased intake of dairy foods may
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The 2005 Dietary
Guidelines for
Americans states
that “adults and
children should
not avoid milk
and milk products
because of
concerns that
these foods lead
to weight gain.”

protect overweight young adults from
becoming obese or developing insulin
resistance syndrome (also known as
metabolic syndrome), which is associated
with increased abdominal fat (25).
Another observational study which
included nearly 500 adults in the Quebec
Family Study demonstrated that, after
controlling for other variables, women
consuming less than 600 mg calcium/day
had significantly greater body weight,
BMI, percentage body fat, fat mass,
waist circumference and abdominal fat
compared with those consuming 600mg
calcium or more (26). Dairy products
provided almost 62% of the women's
calcium intake. In this study, significant
associations between dietary calcium and
body weight and body composition were
observed mainly in women.

A more recent observational study
suggests that gender and race may
influence calcium’s effect on body weight
or composition (27). This cross-sectional
study examined the relationship
between total calcium intake and body
composition in sedentary African
American and white men and women
who participated in the HERITAGE
Family Study (25). Low calcium intake
was associated with increased body
fatness, particularly in African American
and white men and white women, but
not in African American women.

Findings from a longitudinal study in

the Netherlands led the researchers to
speculate that there may be a threshold
for calcium intake, above which calcium
has little or no additional beneficial effect
on body weight or body composition
(28). In this study, there was only a weak
inverse relationship between calcium
intake and body composition. This may
be explained by the high average calcium
intake of 1,269 mg/day for men and
1,148 mg/day for women. No difference
in BMI or body fatness was observed
between middle (600 to 1,200 mg/day)
and high (>1,200mg/day) calcium
groups (28).

A recent cross-sectional study in Iran that
examined the relationship between dairy
consumption and BMI in 462 adults
found that those with the highest intakes
of dairy foods had a significantly lower
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BM\ after controlling for confounding
factors and were less likely to be obese
than those with the lowest dairy food
intakes (29). Recent longitudinal studies
link a dietary pattern including reduced
fat or lowfat dairy foods with a beneficial
effect on body weight and body
composition (30,31).

DAIRY AND WEIGHT
MANAGEMENT IN CHILDREN
AND ADOLESCENTS

For overweight children and adolescents,
the goal is to slow the rate of weight
gain while achieving normal growth

and development (2). Maintaining a
healthy weight throughout childhood
may reduce the risk of becoming an
overweight or obese adult (2,32).
Compared to studies in adults, relatively
little research has examined the
relationship between calcium/dairy

food intake and body weight/body fat

in children and adolescents, and few of
these studies include overweight children
or adolescents (16).

Some observational studies have shown
an inverse relationship between calcium
and dairy intake and body weight and fat
in children and adolescents (33-38). In a
3-year longitudinal study of 53 preschool
children, those with higher intakes of
calcium and dairy foods had a lower
body fat at 70 months of age compared
to children with lower intakes of calcium
and dairy foods (33). In a follow-up
study, a habitually higher intake of
dietary calcium, primarily from milk and
other dairy products, was related to

lower body fat in 8-year old children (34).

A 2-year prospective study in young
children demonstrated that milk avoiders
had low calcium intakes and higher BMls
compared with a population of milk
drinkers (35). A statistically significant
inverse association between the
frequency of milk consumption and

BMI was found in a cross-sectional study
of 884 children, average age of 7.5 years,
in southern Italy (36).

Findings from a cross-sectional study of
323 Asian and Caucasian adolescents
(aged 9 to 14 years) in Hawaii found that
total calcium and dairy calcium, but not
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Further research
is needed to
determine if
consumption of
recommended
servings of dairy
foods as part of

a nutritionally
balanced diet helps
to prevent and/or
treat overweight
in children

and adolescents.

non-dairy calcium, were associated with
lower body fat, after adjusting for other
factors (38). For the entire group, one
milk serving was associated with a
decrease of approximately 0.78 mm in
iliac skinfold thickness, whereas soda
intake was positively associated with
body weight (38). In the Asian children,
one serving of milk was associated with a
1.89 mm smaller iliac skinfold thickness.

Other studies have shown that increasing
calcium or dairy intake has no effect

on body weight or fat in children and
adolescents (39-42). A cross-sectional
analysis of data collected over 3-1/2 years
in 1,345 low-income preschool children in
North Dakota found that weight change
was not significantly related to intakes of
several beverages, including milk, after
adjusting for age, sex, energy intake,

and other variables (39). In a cohort of
192 non-Hispanic white girls whose
calcium intake was evaluated from

ages 5 to 9 years, those who met calcium
recommendations were not heavier, but
had higher energy intakes and consumed
almost twice the amount of milk
compared to girls who consumed less
than recommended calcium intakes (40).
A longitudinal study of 178 normal
weight girls aged 8 to 12 years at
enrollment and followed through
adolescence (~ age 18) found no
evidence of a relationship between dairy
foods or calcium intake and BMI or
percent body fat (41). The researchers
stated that the results refute the idea that
dairy foods should be excluded during
adolescence to avoid excess body weight
and/or body fat accumulation (41).

The above findings are supported by a
2-year pilot study in 59 nine-year old
girls randomly assigned to either a
calcium-rich diet providing at least
1,500 mg of calcium/day, primarily
from dairy foods, or their usual diet (42).
Girls in the calcium-rich group had an
average calcium intake of 1,656 mg/day,
while those in the usual diet group
consumed an average of 961 mg of
calcium/day. Although the girls in the
calcium-rich diet group consumed
approximately 150 more calories per
day, they did not have greater increases
in body weight, BMI, or fat or lean mass
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compared to the control (usual diet)
group. The researchers concluded
that calcium-rich diets do not cause
excessive weight gain in pubertal

girls while contributing positively to
overall nutrition (42). The findings of
this study corroborate those of earlier
investigations (43-45).

A recent longitudinal study of more
than 12,000 children aged 9 to

14 years found that children who
consumed more than 3 servings of
milk/day experienced gains in BMI
greater than those who drank smaller
amounts over the three year period
(46). Quantities of 1% milk in

boys and skim milk in girls were
significantly associated with BMI
gains, as was total calcium. However,
when adjusted for total calorie
intake, these associations were no
longer statistically significant (46).
The researchers concluded that
calorie intake was the most
important predictor of weight

gain in this study (46).

CONCLUSION

Ongoing research is attempting

to determine dairy foods' role in
helping to achieve a healthy body
weight and body composition

in adults and children and to

learn more about mechanisms
involved in the dairy-body weight
relationship. Research from in vitro
and experimental animal studies
suggests that dietary calcium and
other dairy components (e.g.,
protein, branched chain amino
acids, bioactives) may regulate
energy metabolism and obesity
risk (12-15,47). Based on

the evidence to date, health
professionals are encouraged to
recommend adequate calcium
intake, preferably from dairy foods,
when counseling patients about
weight management (48). D]
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RELATED RESOURCES

= www.nationaldairycouncil.org
= The Healthy Weight Health Education Kit

(click on Health Professional Resources, then
Nutrition Education Resources, then Health
Education Kits)

= www.healthyweightwithdairy.com

= www.assessyourdiet.webmd.com

= www.3aday.org

Coming Next Issue:

THE ROLE OF THE
SCHOOL ENVIRONMENT
IN CONTRIBUTING TO
CHILDREN'S WELLNESS
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